Hormonal regulation of gonadotropin receptor mRNA in rat ovary during follicular growth and luteinization.
To investigate the regulation of the follicle-stimulating hormone (FSH) and luteinizing hormone/human chorionic gonadotropin (LH/hCG) receptor genes by gonadotropins, we examined the effect of pregnant mare's serum gonadotropin (PMSG) or PMSG-hCG on the expression of FSH and LH/hCG receptors in rat ovaries. After administration of PMSG, Northern blot analysis using the FSH receptor cDNA probe revealed that a major band of 2400 nucleotides was detected which reached the maximal level on day 3. On the other hand, the level of LH/hCG receptor mRNA, a major mRNA of 5400 nucleotides and minor species of 7500, 3600, 2300 and 1200 nucleotides, increased progressively during 4 days. Treatment with hCG resulted in a decrease of FSH and LH/hCG receptor mRNA levels, and the level of FSH receptor mRNA was completely suppressed. Although the level of LH/hCG receptor mRNA was also suppressed from 3 h to an almost undetectable level at 24 h after hCG injection, it recovered to the control level by 48 h and exceeded this level several fold by 72 h. The reappearance of LH/hCG receptors following desensitization was preceded by an increase in mRNA levels. These studies demonstrate that hormonal regulation of gonadotropin receptor mRNAs on rat ovary reflects the changes in gonadotropin receptor levels.